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Declaration 



l Michihiko Matsuba, President ofFukuyama Sangyo Honyaku Center, Ltd., of 16-3, 
2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare that I 
understand well both the Japanese and English languages and that the attached 
document in English is a full and faithful translation, of the copy of Japanese 
Unexamined Patent No. Sho-61-261715 laid open on November 19, 1986. 



Michihiko Matsuba 

Fukuyama Sangyo Honyaku Center, Ltd. 



IMAGE RECORDING DEVICE 

Japanese Unexamined Patent No. Sho-61-261715 

Laid-open on: November 19, 1986 

Application No. Sho-60-102548 

Filed on: May 16, 1985 

Inventor: Masaharu OKUTO, et al. 

Applicant: CANON INC. 

Patent Attorney: Kazunobu SERA 

SPECIFICATION 

1. TITLE OF THE INVENTION 

Image Recording Device 

2. WHAT IS CLAIMED IS; 

An image recording device for recording and scanning a 
laser., beam, emitted from a_ semiconductor laser in accordance 
with image information on a recording medium by a scanner, the 



formed by incident light and reflected light to and from the 
scanner of the laser beams is formed with a predetermined 
interval in parallel in a direction of a rotational axis of 
the scanner; and the semiconductor lasers are simultaneously 
driven. 

3. DETAILED DESCRIPTION OF THE INVENTION 
(Field of the Invention) 

The present invention relates to an image recording 
device, such as a laser beam printer, that uses a semiconductor 
laser and, more particularly, to an image recording device 
capable of operating faster. 

(Prior Arts and Problems to be Solved by the Invention) 

Conventionally, in this type of image recording device, 
a semiconductor laser does not need a warming-up time and is 
strong against vibrations so as to operate stably, and is 
therefore widespread use in devices. However, since a photo 
conductor does not have suf f icien^ sensit^vity and since a 
semiconductor does not have sufficient power, the device has 
a drawback of being unable to operate faster, so that it is 
still used as a low-speed device. The present invention has 
been made to overcome this drawback, and it is an object of 
the present invention to provide an image recording device 



use semiconductor laser. 
(Means for Solving Problems) 

To achieve the object, the present invention is 
structured such that a plurality of semiconductor lasers are 
used; laser beams incident on a scanner from the semiconductor 
lasers are allowed to impinge thereon at different incident 
angles; each optical-path plane formed by incident light and 
reflected light to and from the scanner of the laser beams is 
formed with a predetermined interval in parallel in a direction 
of a rotational axis of the scanner; and the semiconductor 
lasers are simultaneously driven. 
(Embodiments) 

The present invention will be hereinafter described in 
detail, based on an embodiment shown in the drawings. In FIG. 
1 to FIG. 3, each showing a laser beam printer used as an image 
recording device according to one embodiment of the present 
invention, 1 and 2 each designate a laser unit formed by 
unifying a semiconductor laser that is turned on and off in 
accordance with image information and a collimator lens that 
converts a laser beam emitted from the semiconductor laser into 
parallel rays of light into one. 3 designates a polygon mirror 
used as a scanner that rotates around a rotational axis 3a, 
in which laser beams emitted from the laser units 1 and 2 are 
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reflected, and are scanned on a photoconductor drum 7 used as 
a recording medium through image formation lenses 4 and 5 and 
a return mirror 6. Cylindrical lenses 8 and 8' are disposed 
between the laser units 1 and 2 and the polygon mirror 3. A 
laser beam changed into parallel light is imaged on a reflecting 
surface of the polygon mirror 3 like a line perpendicular to 
a direction of the rotational axis 3a of the polygon mirror 
3, and the laser beam is imaged on the photoconductor drum 7 
like a spot by the image formation lenses 4 and 5. 9 designates 
a mirror that reflects the laser beam onto a fiber 10 through 
which light is guided to a beam detector. The beam detector 
detects the passing of the laser beam, then generates an 
image-writing signal, and controls a drive-starting timing by 
a recorded-image signal of a laser so that an image-writing 
position on the photoconductor drum 7 can be fixed. 

On the other hand, a primary charger 11, a developing 
device 12, a transfer charger 13, and a cleaner 14 are disposed 
around the photoconductor drum 7, and an image is formed through 
a conventional electrophotographic process. That is, the 
photoconductor drum 7 is uniformly electrified by the primary 
charger 11, and is subjected to exposure scanning by the laser 
beam so as to form an electrostatic latent image . Furthermore, 
a visible image with toner is formed by the developing device 
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12, and is transferred onto a transfer material 15 by the 
transfer charger 13. The image transferred onto the transfer 
material 15 is fixed by a fixing device not shown. On the other 
hand, the toner that remains on the photoconductor drum 7 is 
removed by the cleaner 14. 

FIG. 2 shows a scanner unit 15 into which an exposure 
portion including the polygon mirror 3 and the image formation 
lenses 4 and 5 is incorporated. The two laser units 1 and 2 
are horizontally arranged on the sidewall of a black box 16 
that contains the polygon mirror 3, the image formation lenses 
4 and 5, etc. 17 and 17 designate connectors through which 
the laser units 1 and 2 are connected with drive circuits not 
shown, and 18 designates a connector through which an electric 
current is passed to a motor (not shown) used to drive and rotate 
the polygon mirror 3. Laser beams la and 2a that impinge on 
the polygon mirror 3 from the laser units 1 and 2 impinge 
substantially on the same position from directions 
perpendicular to the rotational axis 3a of the polygon mirror 
8. The difference between incident angles of the laser beams 
la and 2a is proportional to an interval between the laser units 



direction of the rotational axis of the polygon mirror 3 exists 
between the laser beams la and 2a incident on the polygon mirror 
3. An optical-path plane formed by incident light and 
reflected light to and from the polygon mirror 3 of the laser 
beam la emitted from the laser unit 1 is parallel with an optical 
path plane formed by incident light and reflected light of the 
laser beam 2a emitted from the other laser unit 2 . For example, 
in an image of a (dot/inch), an interval to be required 
therebetween is 24.5/a(mm), and, accordingly, an interval of 
81.7 (|im) is required, for example, in an image of 300 (dot/inch) . 
Since the incident angles on the polygon mirror 3 from the laser 
units 1 and 2 differ from each other, a scanning region on the 
photoconductor drum 7 depends on the laser unit 1 or the laser 
unit 2, and the incident angle or the focal length of a lens 
system is set so that an image range can be covered. An 
image-writing position is set by the aforementioned beam 
detector. 

Concerning a region L scanned by the polygon mirror 3, 
the relation L=4%/n*f is established. Herein, n is the number 
of surfaces of the polygon mirror 3, and f is the focal length 
of an optical system. For example, when use is made of the 
polygon mirror 3 having six surfaces and a lens whose focal 



which an A4-size width of 210 mm can be sufficiently scanned. 

In the thus structured laser beam printer, the laser units 
1 and 2 are simultaneously driven by mutually different drive 
circuits, and exposure scanning is performed on the 
photoconductor drum 7 every two lines as shown in FIG. 4. In 
this case, since the incident angle on the polygon mirror 3 
of the laser unit 1 is smaller than that of the other laser 
unit 2, the scanning region L by the polygon mirror 3 deviates 
leftward in FIG. 3. Therefore, concerning the position of the 
laser spot at the same time, point "A" of the laser beam la 
is precedent to point "B" of the laser beam 2a as shown in FIG. 
4. 

Referring now to FIG. 5 and FIG. 6, a detailed 
description will be given of the control of the laser. 

FIG. 5 is an explanatory drawing until the semiconductor 
lasers 101 and 102 are driven after a signal of a laser beam 
is received_by the beam detector 10 0_. The signal of _a laser 
beam received by the beam detector 100 is sent to the control 
circuit 103, and, after a fixed time has elapsed since reception 
of a light-reception signal of the beam detector 100, the 
semiconductor lasers 101 and 102 emit light in response to image 
signals. Since a conventional laser beam printer has only one 



in this embodiment, two lasers are used, and a slight difficulty 
arise when they are controlled. However, since a light- 
emission interval between the semiconductor laser 101 and the 
semiconductor laser 102 is short, and successively occurs after 
a fixed period of time, it is possible to make a distinction 
between a signal of the semiconductor laser 101 and that of 
the semiconductor laser 102. 

FIG. 6 shows a light-emission sequence of the 
semiconductor laser 101 and that of the semiconductor laser 
102. In the semiconductor laser 101, a region to be lit is 
predetermined outside an image area. A laser beam impinges 
on the beam detector 100 at "P" in the semiconductor laser 101 
and at R in the semiconductor laser 102 . The laser beam begins 
to write an image from Q or S appearing after a fixed period 
of time from this "P" or "R." Non-coincidence in light- 
emission time between the semiconductor laser 101 and the 
semiconductor^ laser 102 resets _frojn non-coincidence in the 
scanning region between the semiconductor laser 101 and the 
semiconductor laser 102. 

In the aforementioned embodiment, a description has been 
given of a case in which the two laser units are used. If three 

or more laser units are used, three, four, lines can be 

simultaneously scanned, but, since the slant of a horizontal 



8 



line becomes greater, scanning must be performed within a 
practical range. 

Additionally, although the polygon mirror is used as a 
scanner in this embodiment, a galvano mirror may be used instead 
of this. 

(Effects of the Invention) 

The present invention is formed by the aforementioned 
structure and operation in which a plurality of semiconductor 
lasers are used, and exposure scanning is performed on the 
recording medium simultaneously with a plurality of lines. 
Therefore, an effect is obtained by which an image recording 
device can operate several times as fast as before while using 
a conventional semiconductor laser, 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic structure view of an image recording 
device according to one embodiment of the present invention, 
FIG. 2 is _a_ perspective view of a scanner unit_of_the device 
of FIG. 1, FIG. 3 is a schematic plan view of an optical system 
that shows a scanning region by a polygon mirror of the device 
of FIG. 1, and FIG. 4 is a view showing a scanning state by 
a laser beam in an actual image. FIG. 5 and FIG. 6 are a control 
block diagram of a laser and a timing chart, respectively. 



1, 2... Laser unit (semiconductor laser) 
3... Polygon mirror (scanner) 
la, 2a... Laser beam 

7... Photoconductor drum (recording medium) 

Patent Applicant Canon Inc. 

Agent Patent Attorney Sera Kazunobu 
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1 : LASER UNIT (SEMICONDUCTOR LASER) 
7:PHOTOCONDUCTOR DRUM (RECORDING MEDIUM) 



